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   S h o r t   R e p o r t
河川・排水中の生活関連化学物質（PPCPs）の流出挙動







（PPCPs：Pharmaceuticals and Personal Care Products）























26.3 kmと 11.4 kmである．旭川流域は秋田市の東部，
中央，南部地区の大部分を占める（地区内面積: 239
km2）．地区内人口は約 19 万人であり（秋田市都市
整備部計画課，平成 23 年 3 月），市総人口（約 32
万，平成 22年度）の約 6割を占める．
河川流域での出水時と平水時における PPCPsの流出挙動を明らかにするため，固相抽出-GC/MS/MS法を用いて秋田市旭川下流域に
おける河川水および都市下水路排水中の 23種の PPCPsに関する実態調査を行った．採水は 2016年 10月下旬から 12月下旬にかけ
て，概ね 1週間おきに河川（3地点）および排水（1地点）から行った．調査の結果，調査地点全てで検出された物質は，解熱鎮痛
消炎剤のアスピリン，サリチル酸，アセトアミノフェンおよびサリチルアミドの 4 種とその他のカフェインの 1 種であった．検出
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れぞれ St.A，St.Bおよび St.C）と St.A上流近傍の都
市下水路（St.AW）とした（図 1）． 




































St.A St.B St.C St.AW St.A St.B St.C St.AW
1 Aspirin Ⅰ 50-78-2 21 21 20 33 5.1 2.4 2.5 19
2 Ibuprofen Ⅰ 15687-27-1 0 79 80 8.3 ND 1.9 1.7 29
3 Ethenzamide Ⅰ 938-73-8 0 0 0 0 ND ND ND ND
4 Salicylic acid Ⅰ 69-72-7 86 100 90 100 4.2 6.1 5.3 65
5 Isopropylantipyrine Ⅰ 479-92-5 0 0 0 17 ND ND ND 5.0
6 Acetaminophen Ⅰ 103-90-2 29 29 10 67 4.9 11 9.7 115
7 Salicylamide Ⅰ 65-45-2 79 86 70 8.3 0.9 3.3 3.8 85
8 Flufenamic Acid Ⅰ 530-78-9 0 0 0 0 ND ND ND ND
9 Fenoprofen Ⅰ 31879-05-7 0 0 0 0 ND ND ND ND
10 Naproxen Ⅰ 22204-53-1 0 7.1 0 0 ND 1.3 ND ND
11 Ketoprofen Ⅰ 22071-15-4 0 7.1 10 17 ND 11 24 45
12 Mefenamic acid Ⅰ 61-68-7 0 0 0 0 ND ND ND ND
13 Diclofenac Ⅰ 15307-86-5 0 29 20 8.3 ND 2.7 4.2 51
14 Indomethacine Ⅰ 53-86-1 0 50 90 8.3 ND 1.6 2.1 36
15 Clofibrate  Ⅱ 637-07-0 0 0 0 0 ND ND ND ND
16 Clofibric acid Ⅱ 882-09-7 0 0 0 0 ND ND ND ND
17 Bezafiburate Ⅱ 41859-67-0 0 43 10 33 ND 4.3 21 105
18 DEET Ⅲ 134-62-3 0 0 0 67 ND ND ND 104
19 Crotamiton Ⅲ 483-63-6 0 0 10 0 ND ND 41 ND
20 Caffeine Ⅲ 58-08-2 57 100 100 75 31 88 110 410
21 Theophylline Ⅲ 58-55-9 0 57 30 67 ND 7.0 6.3 57
22 Triclosan Ⅲ 3380-34-5 0 36 40 50 ND 4.3 5.8 8.8
23 Carbamazepine Ⅲ 298-46-4 0 21 30 8.3 ND 3.4 5.4 47
No. Compound Type CAS　No.
Detection frequency (%) Median Concentration (ng/L)
TypeⅠ: Analgesics and anti-inflammatory drugs，TypeⅡ: 
Blood lipid regulators，TypeⅢ：Others; Detection frequency 
= (Number of detected samples / Number of measured samples)
×100.; ND = not detected; Detection limit: No.18: 31 ng/L, 
No.19: 27 ng/L, No.20: 14 ng/L, Others: 0.2–5.3 ng/L. 
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図 2 PPCPs の濃度比（出水時／平水時の濃度平均），






M. D. Hernando, A. Agüera and A. R. Fernández-Alba 
(2007)．LC-MS analysis and environmental risk of 







における河川水中の PPCPs 濃度とその特徴」. 
『第 51回日本水環境学会講演集』，164–165. 
気象庁 HP：過去の気象データ検索，http://www.data. 
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A Study on Transport Characteristics of Pharmaceuticals and Personal Care 
Products (PPCPs) in River and Wastewaters
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Correspondence to Osamu Kiguchi, Department of Biological Environment, Faculty of Bioresource Sciences, Akita Prefectural University, 
241-438 Kaidobata-Nishi, Shimoshinjo-Nakano, Akita, Akita 010-0195, Japan. E-mail: o_kiguchi00120@akita-pu.ac.jp 
To elucidate the transport characteristics of pharmaceuticals and personal care products (PPCPs) in river high- and low-flow 
events in a river basin, we conducted a study of 23 PPCPs in the river waters and wastewaters in the Asahikawa River Basin in 
Akita. Samples of river water (3 sites) and wastewater (1 site) were collected from each site at interval of ca. 1 week from late 
October to late December, 2016. Our developed analytical method for target compounds using solid-phase extraction and Gas 
Chromatography/Tandem Mass Spectrometry was used in this study. Aspirin, salicylic acid, acetaminophen for the analgesics 
and anti-inflammatory drugs group and caffeine for the other group were detected in all samples. Except for one river water 
sample, the numbers of detected compounds in its high-flow event were much greater than those in the low-flow event. The 
concentration levels detected were in the range of 1–102 ng/L. The results of concentration ratios (high-flow event/low-flow 
event) of acetaminophen and caffeine for river water samples were 2–3 times greater than those of caffeine, theophylline, and 
triclosan in wastewater samples, of around 2. Those results suggest these compounds were more susceptible to high-flow events 
of river water flow. The results of ratios of other compounds (e.g., ibuprofen and salicylamide etc.) were <1. This result suggests 
these compounds were susceptible to dilution due to increased river flow. 
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